INTRODUCTION
Conventional (CON) bulk MOSFET devices have been the mainstream of VLSI technology for the past two decades. It is a great challenge to scale the devices below 100nm due to the severe short channel effects, including the roll-off of threshold voltage, the increase of the leakage currents, and increase in sub-threshold swing. To suppress the short channel effects in sub-iOOnm region the lateral channel engineering were proposed in which the high doping concentration was realized locally through halo or pocket implants. The implant can be either symmetrical or asymmetrical with respect to source or drain. It was reported that the threshold voltage roll-off and subthreshold leakage current can be reduced by such implants next to the source /drain (S/D) junction [1] [2] . Reduction of short channel effects has also been reported through Large Angle Tilt Implant in asymmetric halo structures [3] .
In this paper we systematically investigate the effects of the varying tilt angle of the halo implants on the different device parameters of 100nm lateral asymmetric channel (LAC) MOSFETs. The effective channel length (Leff) has been about 70nm with large angle tilt implant. Output Characteristics (ID VS VD), sub-threshold characteristics, threshold voltage roll-off, ION/IOFF ratio and the junction capacitance for different angle of implants have been looked at with the help of extensive process and device simulations using ISE TCAD package.
In this section the structures of conventional bulk MOSFET (CON) and LAC MOSFET are discussed. For MOSFET fabrication process the standard one is followed for the devices. In case of LAC MOSFET, the process flow is identical to that of CON MOSFET except for the threshold adjust implant, which is done through a tilted angle implantation from the source side after the gate electrode formation. Here pocket has been realized with boron for our n-channel MOSFETs at specified tilt angle with 00 wafer orientations. Channeling behavior is dependent on both the tilt angle and the wafer orientation (or twist angle) with respect to the ion beam during implant. The standard threshold adjust implant has been done with BF2 at an energy of 12KeV for CON device. For both CON and LAC devices, the implantation dose is adjusted to achieve identical threshold voltages of 0.2V. All the 2D simulation has been carried out using ISE TCAD [5] . DIOS is used for process simulation and DESSIS is used for device simulations. Energy balance models are used for device simulations in order to account for the non-local effects. In order to take the surface quantization effects into account, Van-Dort's model is used. Unless and otherwise specified for both CON and LAC devices, the implantation dose is adjusted to achieve identical VT as per the SIA roadmap as given in Table I [6].
2D halo doping profile can be controlled by the tilted ion implantation. We have varied tilt angle from 5°-600 with twist angle 00. Pocket is formed near to the S/D junction depth when tilt is between 5°and 120 (Fig.lb) . Pocket is found surrounding the source/drain extension vertically and laterally when tilt is between 120 and 350 ( Fig.l. 
c).
Pocket is found just next to the source junction at the Si/SiO2 interface when tilt is between 400 and 600 ( Fig. 1 .d ).
In the large angle halo, the pockets are introduced to the channel region next to the source/drain extension more effectively. Such pockets require lower dosage of halo to control SCE. threshold current reduction is one of the key issues for low standby current [8] . Therefore the ratio of on current (Ion is ID at VGS=VDS=VDD) to off current (loff is ID at VGS=0 and VDS=VDD) is considered to be a very important parameter for device application. ION 'OFF ratio is found to be higher in case of LACLATI MOSFET as shown in Fig.5 . In the LACLATI MOSFETs, that exhibits channel length independent sub-threshold characteristics which will be discussed elsewhere, it is expected that ION 'OFF ratio will increase as Leff decreases [2] . MOSFETs with channellength independent sub-threshold characteristics will have better device performance without increasing standby current. in the submicron regime, is well-known as Reverse ShortChannel Effect (RSCE). With higher degree halo implantation, the boron impurity atoms get piled up near the surface thereby increasing the channel doping close to source region. This eventually increases the effective channel doping that, in turn, causes the threshold voltage roll up with shortening of channel length. Fig.7 shows the short channel effect of CON MOSFET and reverse short channel effect (RSCE) of LAC MOSFET. One can observe that LACLATI exhibit better RSCE. junction capacitance for CON and LAC devices as a function of drain bias is shown in Fig.8 . The junction capacitance is found to increase with halo implant. It is evident in fig.8 
